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(54) IMAGE PICKUP DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To execute an optimum stroboscope 
exposure by adjusting/outputting transfer and sweep pulses peculiar 
to a still image exposure, a diaphragm closing signal and a 
stroboscope pulse. 

SOLUTION: In exposure control at the time of executing 
photographing for a still image, first the stop value of a diaphragm 2 
is detected with a stop value detecting signal 202 outputted from a 
diaphragm detecting circuit 21. The closing characteristic of the 
diaphragm is obtained with the stop value detecting signal 202 and 
data from an AE characteristic memory 51. Then, the shutter speed 
of an electronic shutter speed control signal 301 and closing start 
timing are decided from the obtained closing characteristic of the 
diaphragm, etc.. so as to obtain an exposure corresponding to an 
exposure of an efectronic shutter speed, from the stop value 
decided by the exposure control at the time of photographing a 
moving image and the exposure of the electronic shutter speed, so 
that the exposure control is executed. Thus, excellent 
photographing for the still image under low illumination can be 
attained. 
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* NOTICES * 

JPO and INPIT are not responsible for €my 
damages caused 1^ the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The image sensor which carries out photo electric conversion of the optical image which 
carried out incidence, and the electronic shutter control means which controls the charge storage time of 
this image sensor by sweeping out the photo-electric-conversion charge in this image sensor, It has a 
diaphragm means to restrict the amount of incident light to said image sensor, and a diaphragm property 
storage means to memorize the drawing closing property of this drawing means. In the image pick-up 
equipment which enables a still picture image pick-up by carrying out the exposure which the charge by 
said electronic shutter control means sweeps, and is determined by closing of the diaphragm by **** 
with reference to the property of said drawing property storage means - beforehand - predicting - an 
exposxire system ~ Image pick-up equipment by which it is being [ made to perform closing initiation of 
a means / it / it extracts, while generating a stroboscope luminescence initiation pulse after the charge by 
said electronic shutter control means sweeps and **** is completed, and ] characterized. 
[Claim 2] Image pick-up equipment characterized by to have the animation exposure control means 
which performs animation exposure control using said drawing means in claim 1, to detect the low 
illuminance condition of a photographic subject from the drawing value and the amount of image pick- 
up signals in exposure by this animation exposure control means, to set the value of this diaphragm as a 
specific drawing value with this diaphragm means, and to perform stroboscope Ivuninescence. 
[Claim 3] Image pick-up equipment characterized by preparing the exposure control circuit which 
receives this release button signal using time amount longer than the time amount which receives a 
release button signal after a setup of a diaphragm value is completed when release ** which performs a 
still picture image pick-up is pushed before setting a diaphragm as a specific drawing value in claim 1, 
when a low illuminance condition is detected. 

[Claim 4] The image sensor which carries out photo electric conversion of the optical image which 
carried out incidence, and a diaphragm means to restrict the amount of incident light to this image 
sensor, The electronic shutter control means which controls the charge storage time of this image sensor 
by sweeping out the photo-electric-conversion charge in said image sensor, It has an adjustable 
magnification means to carry out adjustable magnification of the signal of said image sensor, and to 
change into proper video-signal level. In the image pick-up equipment which enabled the animation and 
the still picture image pick-up by performing exposure control by said drawing means and electronic 
shutter control means, and the adjustable magnification means Image pick-up equipment characterized 
by performing still picture photography which fixes a diaphragm value to the value suitable for 
stroboscope control, performs exposure control of an animation image pick-up by said adjustable 
magnification means and electronic shutter control means, and follows the release button signal for still 
picture exposure initiation in performing still picture exposure using a stroboscope. 
[Claim 5] Image pick-up equipment characterized by changing into the value which was able to define 
the amplification degree of said adjustable magnification means beforehand in claim 4 when said release 
** was pushed, and emitting light in said stroboscope. 

[Claim 6] The image sensor which carries out photo electric conversion of the optical image which 
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carried out incidence, and a diaphragm means to restrict the amoxmt of incident light to this image 
sensor, In the image pick-up equipment which enables an animation image pick-up and a still picture 
image pick-up by having an adjustable magnification means to carry out adjustable magnification of the 
output signal of said image sensor, and to change into proper video-signal level, and performing 
exposure control with said drawing means and an adjustable magnification means The control circuit 
which controls the amount of luminescence of said stroboscope by the comparison with a stroboscope, 
an amount detection means of luminescence to detect the amount of luminescence of this stroboscope, 
and the output signal of this amount detection means of luminescence and threshold level, The 1st 
luminescence control means which sets up said control circuit in the state of an animation image pick- 
up, and carries out luminescence control, The 2nd luminescence control means which sets up said 
control circuit in the state of a still picture image pick-up, and carries out luminescence control, An 
image pick-up signal level detection means by which the video-signal output of said image sensor 
detects image pick-up signal level is established. Image pick-up equipment characterized by changing a 
setup of the threshold level of said control circuit from said 2nd luminescence control means 2 based on 
the 1st image pick-up signal level in the exposure obtained by stroboscope luminescence by said 1st 
luminescence control means. 

[Claim 7] Image pick-up equipment characterized by making it make it differ in the ampUfication degree 
of said adjustable amplifier the case of stroboscope luminescence by said 1st luminescence control 
means, and in the case of stroboscope luminescence by said 2nd luminescence control means in claim 6. 
[Claim 8] It is image pick-up equipment characterized by said amount detection means of luminescence 
detecting the amount of luminescence based on the luminescence current of said stroboscope in claim 6. 
[Claim 9] When said amount detection means of luminescence carries out direct detection of the 
luminescence light of said stroboscope in claim 6, it is image pick-up equipment characterized by 
detecting the amount of luminescence. 

[Claim 10] When said amount detection means of luminescence detects the reflected light of the 
luminescence light of said stroboscope in claim 6, it is image pick-up equipment characterized by 
detecting the amount of luminescence. 

[Claim 1 1] A diaphragm means to have electronic shutter ability and to restrict the amount of incident 
light to the image sensor in which a still picture image pick-up is possible, and this image sensor, In the 
image pick-up equipment which enabled the still picture image pick-up by having an adjustable 
magnification means to carry out adjustable magnification of the output signal of said image sensor, and 
to change into proper video-signal level, extracting as said shutter ability, and performing exposure 
control with a means and an adjustable magnification means The control circuit which controls the 
amoimt of limiinescence of said stroboscope by the comparison with a stroboscope, an amount detection 
means of luminescence to detect the amount of luminescence of this stroboscope, and the output signal 
of this amount detection means of luminescence and threshold level. The 1st luminescence control 
means which sets up said control circuit in the state of an animation image pick-up, and carries out 
luminescence control, The 2nd luminescence control means which sets up said control circuit in the state 
of a still picture image pick-up, and carries out luminescence control, An image pick-up signal level 
detection means by which the video-signal output of said image sensor detects image pick-up signal 
level is established. Image pick-up equipment characterized by said 2nd luminescence control means 
changing a setup of the threshold level of said control circuit based on the 1st image pick-up signal level 
in the exposure obtained by stroboscope luminescence by said 1st luminescence control means. 
[Claim 12] Image pick-up equipment characterized by making it differ in the amplification degree of 
said adjustable amplifier the case of stroboscope luminescence by said 1st luminescence control means, 
and in the case of stroboscope luminescence by said 2nd luminescence control means in claim 11. 
[Claim 13] It is image pick-up equipment characterized by said amount detection means of 
luminescence detecting the amoimt of luminescence in claim 1 1 based on the luminescence current of 
said stroboscope. 

[Claim 14] When said amount detection means of luminescence carries out direct detection of the 
luminescence light of said stroboscope in claim 11, it is image pick-up equipment characterized by 
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detecting the amount of luminescence. 

[Claim 15] When said amount detection means of luminescence detects the reflected light of the 
luminescence light of said stroboscope in claim 1 1, it is image pick-up equipment characterized by 
detecting the amount of luminescence. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to image pick-up equipment, especially relates to 
exposure control of the SUROTOBO photography in the image pick-up equipment in which animation 
photography and still picture photography are possible. 
[0002] 

[Description of the Prior Art] The conventional image pick-up equipment which can photo an animation 
and a still picture makes a diaphragm open and close, and is made to photo a still picture as indicated by 
JP,59-194575,A. However, the collimator generally used in the image pick-up section of a camcorder 
have many collimators equipped with the so-called easy mechanical component of the meter type which 
secure a specific drawing value by balance of the repulsion suction force produced between a coil which 
meter, such as a direct current meter, be sufficient as, and be used, the field produced according to the 
current of a coil using the permanent magnet, and it of a permanent magnet, and the spring force of the 
spring which energize the wing of a diaphragm. 

[0003] The collimator of such a configuration needs to newly add a high-speed servo loop to an 
collimator, and to raise responsibility, when realizing image pick-up equipment which was mentioned 
above regardless of making it operate at high speed therefore fi-om the first with a camcorder equipped 
with the mechanical component of drawing of this meter type. 

[0004] Therefore, in order to realize photography of an animation and a still picture which were usually 
mentioned above with image pick-up equipment like a camcorder, it is difficult to make the high-speed 
switching action of a diaphragm perform. Therefore, in photography of an actual still picture, apart fi-om 
a diaphragm, the mechanical shutter in which a high-speed switching action is possible is formed, and it 
realizes in many cases. 

[0005] The image pick-up equipment constituted so that this point might be improved and a still picture 
could be photoed using the collimator for the usual animation image pick-up is indicated by JP,8- 
65570,A. 

[0006] This improved image pick-up equipment picturizes an animation first, before picturizing a still 
picture. Based on the result, i.e., the diaphragm value, and shutter speed of the exposure control in this 
animation image pick-up, it detects in the brightness of a photographic subject. Then, it is image pick-up 
equipment which is going to carry out rapid closing of the diaphragm from the diameter of opening of 
drawing [ having controlled by the animation ], and is going to acquire the full frame picture signal of a 
high definition still picture for an image sensor after closing by [ so-called / of one line ] carrying out 
full frame read-out. 

[0007] When it is going to constitute such image pick-up equipment from a camcorder cheaply, as 
mentioned above, since rapid closing of an collimator is difficult, the closing time of a diaphragm 
becomes this thing for a long time. Therefore, shutter time amount cannot but become long and becomes 
causes, such as a hand deflection which is the evil of a slow shutter. So, with this improved image pick- 
up equipment, it is in the middle of closing of a shutter, the photo-electric-conversion charge of an 
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image sensor is swept out, and it is made to realize short shutter time amount substantially. 
[0008] This example of operation is explained using drawing 1 1 and drawing 12 . In drawing 1 1 , when, 
as for (A), the property of a diaphragm was pushed and, as for (B), release ** (illustration abbreviation) 
is pushed, it is the shutter pulse which occurs and performs still picture exposure. When an image sensor 
is assumed to be an INTARAIN mold CCD sensor, (C) is a transfer pulse which transmits the charge of 
a pixel to perpendicular CCD, and the exposure period of a CCD sensor ends it to this timing. (D) is 
swept out for carrying out electronic shutter control of the CCD sensor, is a pulse and is taken as the 
period when a charge sweeps at and between high level performs **** by a diagram. (E) is a vertical 
synchronizing pulse which shows a Vertical Synchronizing signal, adds the number which distinguishes 
each field for explanation like VI and V2 and shows it. 

[0009] First, an animation exposure period gives exposure on an image sensor, sweeping out, extracting 
as the electronic shutter by the pulse (D) like the usual camera, and using together a limit of the 
exposure by the amount (A), and carries out exposure control of animation photography. EXl and EX2 - 
- show the exposure decided by the diaphragm in this case, and shutter time amount. 
[0010] In this animation exposure control, the exposure EXl and EX2 - which are expressed with the 
diaphragm value Fa and shutter speed Ta can be found. Since the brightness of a photographic subject 
can be presumed, with this value, exposure control is performed in quest of the exposure for still picture 
photography based on the exposure EXl of animation photography, and EX2 - in still picture exposure. 
Usually, since animation photography is pixel mixing read-out and still picture photography is one-line 
frame read-out, in still picture photography, sensibility serves as half, therefore in still picture 
photography, an exposure twice the exposure of animation photography is usually given. EX5 
(=EX5a+EX5b+EX5c) shows this exposure. Thus, when there are many exposures and they are 
required, the whole exposure EX5 is obtained by exposure EX5a which swept out and used the 
electronic shutter by the pulse (D), exposure EX5b performed by the time basis of a field period, and 
exposure EX5c using the closing time of a diaphragm. However, since the shutter time amount which 
exposure takes is long, a deflection may arise in the photographic subject which is moving. 
[001 1] Then, what was constituted so that shutter time amount in still picture photography might be 
shortened fulfilling the point of performing drawing closing initiation of still picture photography from 
the diameter of drawing opening at the time of animation photography and a hand deflection might be 
prevented is the exposure control shown in drawing 12 . 

[0012] In drawing 12 , (A) is a diaphragm property, in this example, is extracted and shows the case of a 
value Fb. (B) sweeps out a shutter pulse, a transfer pulse and (G) sweep out (F), and it is a pulse. Other 
waves are the wave which attached the same sign shown in drawing 1 1 , and a wave of the same 
function. In addition, the number which distinguishes each field for explanation is shown as VI 1 and 
V12 -. 

[0013] Animation exposure carries out first control which gives exposure on an image sensor like the 
control shown in drawin g 1 1 , sweeping out and using together the electronic shutter by the pulse (G), 
and the exposure limit by the amount of diaphragms (A). EXl 1 and EXl 2 - show the exposure decided 
by the diaphragm and shutter time amount in this case. 

[0014] In this animation exposure control, the exposure EXl 1 and EXl 2 - which are expressed with the 
diaphragm value Fb and shutter speed Tb can be found. Since the brightness of a photographic subject 
can be presumed, with this value, exposure control is performed in quest of the exposure for still picture 
photography based on the exposure EXl 1 of animation photography, and EX12 ~ in still picture 
exposure. Usually, as sensibihty serves as half in still picture photography since it is one-line frame 
********, therefore mentioned above in pixel mixing read-out and still picture photography by 
animation photography, in still picture photography, an exposure twice the exposure of animation 
photography is given. An exposure EXl 5 shows this. 

[0015] Thus, although exposure control for still picture photography is performed, in this case, 
compared with the example of drawing 11 , the electronic shutter rate Tb in animation photography is 
shortened, and is extracted, a value is raised, and an exposure EXl 1 and EX12 ~ are lessened. For this 
reason, in exposure of still picture photography, there are few those exposures EX 15 and they end. That 
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is, since shutter time amount can be set up short, there is the description with which the possibiUty of a 
hand deflection falls. 

[0016] This still picture photography exposure obtains the exposure shown by EX 15 by sweeping out 
the charge with which only the still picture ****** time amount shown by (**) was swept out, and 
photo electric conversion was carried out by the pulse (G) at the same time it carries out rapid closing of 
the diaphragm by the end of the field V14 and makes shutter actuation perform as shown in this 
drawing. Therefore, it becomes possible to acquire the exposure time shorter than the time amount 
which closing of a diaphragm takes. 

[0017] By performing such animation photography exposure and still picture photography exposure 
control, high-speed still picture photography exposure is attained. 

[0018] In addition, since the closing time of a diaphragm may vary when it is going to acquire short- 
time shutter time amount by such approach as pointed out with equipment conventionally [ this ], there 
is a fault which the exposure in still picture photography varies and cannot perform exact exposure. 
Therefore, conventionally, with equipment, it finds out that there is this correlation strong against 
dispersion in the closing time of a diaphragm and dispersion of an exposure, and exposure precision is 
raised using it. That is, it is made to reaHze high exposure control of precision by measuring the closing 
time in the case of exposure etc., controlling the gain of the digital disposal circuit of a still picture by 
the value, and absorbing dispersion. 

[0019] Thus, according to the improved conventional image pick-up equipment, a high-speed shutter 
can be realized cheaply and there is the description which can constitute easily the electronic camera for 
which it is easy to ask a user. 
[0020] 

[Problem(s) to be Solved by the Invention] However, also in the image pick-up equipment improved in 
this way, since it is control from a viewpoint of the photometry by animation photography, there is an 
inconvenient point in control in still picture photography. It is the point that the consideration to the 
photography under the low illuminance currently carried out in the usual film camera so that naturally is 
not made, 

[0021] That is, since the control approach which controls exposure of still picture photography based on 
the photometry by animation photography is adopted, the image pick-up equipment with which the 
former was improved is constituted considering a photographic subject object being the photographic 
subject in which photography with an animation is possible as a premise. Therefore, such control and 
the photography approach do not suit in the photography to the photographic subject of a low 
illuminance, 

[0022] Usually, although photography which added the lighting by the strobe lighting system or the 
flash lamp is performed in photography with the fihn camera under such a low illuminance, since the 
control approach of a configuration of completely differing and the exposure device are used for the 
exposure control approach in the improved conventional image pick-up equipment, it cannot use the 
conventional strobe lighting system together with the usual film camera. 

[0023] Therefore, the purpose of this invention is in the image pick-up equipment which reconciled 
animation photography and still picture photography to propose the exposure control which enables 
good still picture photography under a low illuminance. 

[0024] Other purposes of this invention are to propose the image pick-up equipment which can 
illuminate a photographic subject, using the conventional strobe lighting system etc. as it is. 
[0025] 

[Means for Solving the Problem] When stroboscope exposure needs to be performed under a low 
illuminance, this invention Although a diaphragm is set up so that it may become a proper diaphragm 
value, the same ****** as X contact signal in a fihn camera is generated and a strobe lighting system is 
ordered luminescence before generating a stroboscope pulse, even if it is during the photometry by 
animation exposure Then, optimal stroboscope exposure is performed a transfer pulse peculiar to still 
picture exposure, and by sweeping out, and adjusting and outputting a pulse, and a diaphragm closing 
signal and a stroboscope pulse. 
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[0026] 

[Embodiment of the Invention] Hereafter, the operation gestah of this invention is explained using a 
drawing. Drawing 1 is the block diagram showing the 1st operation gestalt of the image pick-up 
equipment which becomes this invention. A digital disposal circuit for 3 to generate an image sensor and 
for 4 generate [ a lens and 2 extract 1, ] an animation signal and a quiescence picture signal in drawing 
1 , The diaphragm detector which 22 extracts, and a drive circuit and 21 extract and detects the drawing 
value of 2, The exposure control circuit where in 31 an output terminal and 7 perform a release ** 
switch, and, as for 5, an electronic shutter drive circuit and 402 control the whole exposure system, and 
51 are AE property memory which extracts at the time of animation photography and memorizes the 
control characteristic curve of a value and an electronic shutter rate. 

[0027] The optical image which extracted as the lens 1 at the time of photography, and carried out 
incidence to tiie image sensor 3 through 2 is changed into an electrical signal here, and is inputted into a 
digital disposal circuit 4. A digital disposal circuit 4 outputs the amount information 401 of signals to 
the exposure control circuit 5 while it changes the inputted electrical signal into video signals, such as 
NTSC system which is a broadcasting standard, and outputs it to an output terminal 402. 
[0028] In the exposure control circuit 5, by extracting as the electronic shutter speed control signal 301 
based on this amount information 401 of signals, and generating and outputting the value control signal 
201, the exposure control by animation photography is extracted as shutter speed, controls a value, and 
maintains the image pick-up condition of a photographic subject at correct exposure. 
[0029] In the exposure control by still picture photography, the diaphragm value detecting signal 202 
which extracts the drawing value of diaphragm 2 and is first outputted from a detector 21 detects, and 
the closing property of a diaphragm is searched for with the data from this drawing value detecting 
signal 202 and AE property memory 51. Next, although exposure is controlled by determining the 
shutter speed and the closing initiation timing of the electronic-shutter speed control signal 301 from the 
closing property of the diaphragm searched for so that it might extract and an exposure might be 
obtained from the exposure of a value and electronic-shutter speed considerable the bottom to this 
exposure were proved by the exposure control by animation photography that it is, since it is indicated 
by explanation and JP,8-65570,A of the conventional example, these actuation and control approaches 
are omitted for details. 

[0030] 6 is a strobe lighting system and, as for the stroboscope light sensing portion which receives the 
reflected light of the light to which 62 irradiated the stroboscope light-emitting part of this strobe 
lighting system 6 by stroboscope luminescence, and 63 irradiated the photographic subject, and 61, a 
stroboscope control circuit and 601 are stroboscope pulses. 

[0031] If the stroboscope pulse 601 is outputted from the exposure control circuit 5, the stroboscope 
control circuit 61 detects the exposure of the lighting condition, i.e., the photographic subject after 
luminescence, by the stroboscope light sensing portion 63 at the same time it makes luminescence start 
with the stroboscope light-emitting part 62 and illuminates a photographic subject, and if an exposure 
reaches the threshold level defined beforehand, it will stop luminescence of the stroboscope light- 
emitting part 62. 

[0032] This stroboscope control circuit 61, the stroboscope light-emitting part 62, and the stroboscope 
light sensing portion 63 constitute the so-called auto stroboscope. 

[0033] That exposure control approach differs also from the exposure control system using the 
electronic shutter for which the exposure control system with which exposure actuation of still picture 
photography with this operation gestalt used the focal plane shutter and lens shutter of a film camera is 
used with the video camera. Therefore, although original stroboscope exposure control is performed in 
this operation gestalt, actuation of the exposure control circuit 5 which performs this control is explained 
to a detail using drawing 2 . 

[0034] In drawing 2 , (B-1) extracts, a transfer pulse and (I) sweep out a closing pulse and (H), and a 
pulse and (J) are stroboscope pulses. In drawing (A), Fa, Fb, and Fd show various drawing values. Other 
waves are the wave which attached the same reference mark shown in drawing 1 1 , and a wave of the 
same fiinction. 
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[0035] When it detects that the exposure control circuit 5 is in a low illuminance condition based on the 
amount information 401 of signals, and the diaphragm value detecting signal 202, consequently judges 
with stroboscope luminescence being required now, this exposure control circuit 5 is extracted by the 
diaphragm drive circuit 22, extracts the amount of drawing of 2, and sets it as the condition of a value 
Fa. This is the same with specifying and using a setup of fibn speed or an F value on the occasion of the 
use by the external auto stroboscope as known well. In this operation gestalt, as for the stroboscope 
control circuit 61 of a strobe Ughting system 6, a setup of exposure adjustment shall be made in the 
diaphragm value Fa for explanation. 

[0036] In addition, the exposure control circuit 5 sets a diaphragm value as Fa. Although a diaphragm is 

fixed and set up after determining that this setup uses a stroboscope with the photometry by exposure by 
animation photography, of course, the judgment input of stroboscope use with a manual may be inputted 
with an input button (illustration abbreviation) etc., and you may make luminescence preparations of a 
stroboscope. 

[0037] Now, in such an established state, when release ** 7 is pushed, if the exposure control circuit 5 is 
extracted as the electronic shutter drive circuit 31, and carries out drive control of the drive circuit 22, 
and a stroboscope pulse (J) is outputted a transfer pulse (H) and after sweeping out and outputting a 
pulse (I), it will be extracted to **, will output a closing pulse (B-1), and will perform stroboscope 
exposure. 

[0038] the transfer pulse (H) which clears the photo-electric-conversion charge of an image sensor 3 by 
this invention here to the switching action of the shutter when exposing using the focal plane shutter and 
lens shutter of a fibn camera — or it sweeps out, immediately after termination of a pulse (I) corresponds 
to the Kaisei actuation, and initiation of diaphragm closing is equivalent to closing actuation. Therefore, 
it turns out that it is necessary to perform stroboscope luminescence between this switching action. 
[0039] In addition, actuation of change of diaphragm 2 is slow compared with the usual shutter currently 
used for the film camera as shown also in drawing 2 . Therefore, even if it generates a stroboscope pulse 
in the output and coincidence of a diaphragm closing pulse (B-1) which perform diaphragm closing, it 
cannot be overemphasized that sufficient exposure is performed. 

[0040] Moreover, although it sweeps out and the pulse (I) is generated in drawing 2 just before closing, 
this comes out enough by the transfer pulse (H), and a certain thing cannot be overemphasized. 
[0041] Next, actuation centering on the stroboscope exposure control in the 1st operation gestalt shown 
in drawing 1 is explained with reference to drawing 3 . In drawing 3 , a transfer pulse and (L) sweep out 
(K), a pulse and (M) are stroboscope pulses and the light-receiving integral wave which (N) integrated 
with the signal fi-om a stroboscope light sensing portion (63) by the luminescence wave of the 
stroboscope hght-emitting part 62, and integrated with (O) by the stroboscope control circuit 61, and (P) 
are luminescence stop signals which stop luminescence of the stroboscope light-emitting part 62. Other 
waves are the wave which attached the same reference mark shown in drawin g 2 , and a wave of the 
same fimction. 

[0042] When a stroboscope pulse (M) is now inputted into a strobe lighting system 6 fi-om a control 
circuit 5, the stroboscope light-emitting part 62 is made, as for the stroboscope control circuit 61, to emit 
light. It integrates with the stroboscope control circuit 61, after receiving and carrying out photo electric 
conversion of the reflected light fi*om a photographic subject by the stroboscope light sensing portion 
63. If this integral value reaches the exposure threshold level shown by (2) of light-receiving integral 
wave (O), a luminescence stop signal (P) will be generated and luminescence will be stopped. Thus, 
auto stroboscope actuation is completed. 

[0043] Although luminescence wave (N) explained by drawing 3 here, having assumed that it was what 
continues to the same extent as V pulse (E) for a long time, it is the order for 1 /thousands of second in 
fact, and is small enough compared with the time amount which diaphragm closing takes. Therefore, 
although drawing 2 was described, even if it extracts to coincidence as a stroboscope pulse (M) and 
outputs a closing pulse (illustration abbreviation), there is also no problem practical. 
[0044] in addition, the lighting naturally according to stroboscope luminescence although it said that the 
time amount which closing of the diaphragm by the luminescence time amount of a stroboscope takes 
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differs greatly therefore ~ ** ~ although the very dark case where it says, and stroboscope luminescence 
do not need, an illuminance is the middle of each illuminance with the case of low brightness, and the 
brightness which extracts as exposure by stroboscope luminescence and exposure of the both sides of 
exposure by closing cannot disregard, respectively is in it. In that case, although it is possible that 
possibihty of becoming overexposure arises if a stroboscope is used, the detail about this point is 
explained in another operation gestalt mentioned later. 

[0045] By the way, although exposure threshold level (2) is beforehand set up in the strobe hghting 
system 6, it cannot be overemphasized that you may reset with the parameter of exposure, such as 
sensibility of an image sensor 3, amplification degree of a digital disposal circuit 4, and a drawing value 
of diaphragm 2, Moreover, this exposure threshold level may be changed, and of course, a diaphragm 
value (A) may also be set up in the exposure control circuit 4 so that it may become correct exposure 
with other values Fb, for example, a diaphragm. 

[0046] Next, exposure threshold level (2), i.e., the 2nd operation gestalt about a sensibility setup, is 
explained below with reference to drawing 4 . 

[0047] In drawing 4 , 41 is adjustable amplifier and changes the sensibility of photography of image 
pick-up equipment. Other components are components of the same function as the component which 
attached the same reference mark in the 1st operation gestalt shown in drawing 1 . 
[0048] Usually, since this noise is fixed and a still picture image appears when random noise etc. is 
overlapped, to maintain S/N highly as much as possible is desired. However, since maximum is 
restricted by the power of the discharge tube (arc tube) or the circuit for discharge, in the case of a long 
distance photographic subject, the amount of luminescence of a stroboscope becomes insufficient [ the 
amount of luminescence ] in many cases. Therefore, if the amplification degree of the adjustable 
amplifier 41 is raised, and only the part reduces light income threshold level (2) and stroboscope control 
is performed, although S/N deteriorates, since correct exposure of it is carried out, it will become 
possible [ taking a photograph good also with a photographic subject with low long distance or 
reflection factor]. 

[0049] The change of this amphfication degree may be changed, when it becomes clear that an exposure 
is insufficient hand control or once exposing, or when the lack of an exposure becomes clear by 
measxu*ement by preliminary luminescence for raising the precision of exposure control of stroboscope 
exposure although the following operation gestalt explains. 

[0050] Drawing 5 shows the 3rd operation gestalt which controls the amount of stroboscope 
limiinescence by preliminary luminescence. In drawing 1 , 52 extracts, is a closing exposure control 
circuit and performs drawing exposure control for still picture photography after the photometry by the 
same animation photography as the image pick-up equipment (JP,8-65570,A) with which it extracted 
fi-om the amount information 401 of signals, or the diaphragm value detecting signal 202, and the former 
was improved using 2. 

[0051] 54 performs processing by preliminary photometry in the 1st photometry processing circuit, and 
55 performs processing by this photometry in the 2nd photometry processing circuit. 56 is a stroboscope 
setting circuit and performs setting processing of a strobe lighting system 6 etc. based on the processing 
result of the 1st photometry processing circuit 54 and the 2nd photometry processing circuit 55 etc. 
[0052] 53 is an exposure timing control circuit and controls the diaphragm closing exposure control 
circuit 52, the 1st photometry processing circuit 54, the 2nd photometry processing circuit 55, and the 
stroboscope control circuit 56 based on the trigger signal of the release ** switch 7. 
[0053] Other components are the component which attached and explained the same reference mark in 
the 2nd operation gestalt explained by drawing 4 , and a component which has the same function. 
[0054] With reference to the wave form chart showing actuation of this 3rd operation gestalt in drawing 
6 , it explains below. 

[0055] In drawing 6 , a transfer pulse and (R) sweep out (Q), a pulse and (S) show the luminescence 
pulse for a preliminary photometry, and (T) shows the period of preUminary photometry processing. (U) 
is a luminescence pulse for exposure which performs stroboscope exposure of still picture photography, 
and is equivalent to the stroboscope pulse (J) shown in drawing 2 . (V) is the luminescence wave of the 
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stroboscope light-emitting part 62, and is the wave of this luminescence according [(**)] to the 

luminescence pulse for exposure (U) according [(**)] to the wave of preliminary luminescence. (O) is 
the integral wave of the light which received light by the stroboscope light sensing portion 63, and the 
quantity of light which received light by preliminary luminescence (g) and this luminescence (h) is 
integrating with it. In addition, resetting light-receiving integral wave (O) in a preliminary photometry 
processing period (T), and preparing for a photometry of this luminescence (h) is shown. 
[0056] Moreover, the exposure threshold level (1) of (Li) and the exposure threshold level (2) of (**) 
express the threshold level which opts for a stroboscope luminescence halt of preliminary exposure and 
this exposure, respectively like the actuation explained by drawing 3 . 

[0057] (X) shows the output-signal level of an image sensor 3, and output-signal level when output- 
signal level when YLl has no stroboscope luminescence, and YL2 are illuminated by the luminescence 
pulse for a preliminary photometry (S), and YL3 show the output-signal level at the time of being 
illuminated by the luminescence pulse for exposure (U). 

[0058] Here, although two V periodic signals are outputted in the field of the output-signal level YL3, 
this means read-out of the video signal of the 1st field by the so-called one-line read-out drive of still 
picture photography and the 2nd field, and means being read from the image sensor 3 in a transfer pulse 
(Q) corresponding to the pulse of 1st field transfer (e) and 2nd field transfer (**). 
[0059] Since especially this needs to show that it is necessary to perform exposure control in the 
following viewpoints, it is displayed in this drawing. That is, since the so-called two-line mixing read- 
out is performed in animation photography, one-Hne read-out is performed in still picture photography, 
photometry and still picture photography are exposed as indicated also with the image pick-up 
equipment of the improved former mentioned above, and the sensibility of a sensor differs, by still 
picture photography, the need has doubled the exposure in the 1 field. Therefore, it is necessary to carry 
out based on the value which measured the strength of the light with a preliminary photometry by the 
stroboscope, and to decide this exposure in speed light photography. 

[0060] Although exposure of the stroboscope given by the exposure threshold level (1) in a preliminary 
photometry and (Li) serves as an output level of YL2 now, even if this output level YL2 is proper level, 
this cannot make the same level of exposure threshold level (j) which is the threshold level in this 
exposure, but means that it is necessary to consider as twice. Of course, since there is a dynamic range 
of a sensor, to say nothing of [ only considering as a twice as many setup as this ] not being sometimes 
desirable, it is necessary to change a setup of the ampUfication degree of the adjustable ampUfier 41, or 
the exposure of still picture photography, and to set up in that case. Since it becomes a design matter 
whether it outputs to the operation of the image by animation photometry, for example, a monitor, or 
what we do with allocation of S/N, it omits for details how amplification degree and an exposure are 
distributed. 

[0061] In drawing 5 and drawing 6 , the closing exposure control circuit 52 is extracted by the 
diaphragm drive circuit 22 by extracting, and it is set as the drawing value of 2 diaphragm-value 
according to a setup of a strobe lighting system 6 which detected performing exposure by the 
stroboscope beforehand fi'om the amount information 401 of signals, or diaphragm value detecting- 
signal 202 grade. 

[0062] Then, if a shutter pulse (B) is inputted by the release ** switch 7, the exposure timing control 
circuit 53 which detected exposure initiation of still picture photography will set the exposure threshold 
level for a preliminary photometry (1), and (Li) as the stroboscope control circuit 61 through the 
stroboscope setting circuit 56 by the 1st photometry processing circuit 54 which holds the setting data of 
a preliminary photometry etc. and performs a setup of a preliminary photometry etc. The luminescence 
pulse for a preliminary photometry (S) is made to output to it and coincidence from < stroboscope 
control circuit 56, and w stroboscope light-emitting part 62 performs stroboscope luminescence. 
[0063] Integrating with the light-receiving signal of the stroboscope light sensing portion 63, as light- 
receiving integral wave (O) shows, the stroboscope control circuit 61 which detected having reached 
exposure threshold level (1) and (Li) outputs a luminescence stop signal, and stops luminescence of the 
stroboscope light-emitting part 62. 
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[0064] Then, although the output-signal level of the image sensor 3 in the timing of the next field V5 
which performed exposure by the stroboscope is YL2, the 1st photometry processing circuit 54 detects 
this signal level YL2. Since the amount of this signal level YL2 is equivalent to the magnitude of the 
Ughting of stroboscope luminescence decided by exposure threshold level (1) and (Li), the magnitude 
and the image sensor output (X) of light-receiving integral wave (O) are proportional 
[0065] As opposed to level with the output- signal level YL2 standard in the 2nd photometry processing 
circuit 55 then, in what level Namely, after computing the Y level power ratio (it is a YLN= proper 
image sensor output =YLNAf L2 and here) in a preliminary photometry After only the Y level power 
ratio of exposure threshold level (1) and (Li) carries out the multiplication of the level of exposure 
threshold level [ of this exposure ] (2) (**) Only the part (1/2 twice) to which sensibility falls for one- 
Une read-out is set up still more greatly, sets this as the stroboscope control circuit 61 through the 
stroboscope setting circuit 56, and performs luminescence control. 

[0066] Thus, by setting up, it becomes possible to amend the exposure of this exposure based on the 
image pick-up signal acquired by preliminary exposure, and stroboscope exposure with a more high 
precision can be realized. 

[0067] In addition, although only the part to which sensibility falls by still picture image pick-up shall 
change the level of exposure threshold level (2) (j), it cannot be overemphasized that what is necessary 
is to change the amplification degree of the adjustable amplifier 41, to decide amplification degree by 
the trade-off with S/N, of course, and only for the good variations of amplification degree to change 
threshold level, and just to perform this exposure. 

[0068] Or only in a preliminary photometry, only specific level raises amplification degree, the output 
level of the image sensor 3 after magnification is judged, and it cannot be overemphasized that the 
strength of the light may be rneasured. 

[0069] fiirthermore, average level is sufficient although it explained that a peak level was chosen as 
signal level of an image sensor output (X), and it used for control of an exposure - carrying out - 
moreover ~ the — it combines, a window is further applied to an image sensor output, and the thing 
[ that it may combine and come out and level may be evaluated ] cannot be overemphasized. 
[0070] This is because the output of evaluation and the output of a light-receiving integral wave 
correspond mostly whatever the evaluation method of an image sensor output. Of course, since the field 
angles through which a lens 1 and the stroboscope light sensing portion 63 look into a photographic 
subject differ, it does not correspond at all. In order to make it completely correspond, it is necessary to 
consider as the so-called strobe lighting system of the TTL photometry format which arranges a 
stroboscope light sensing portion through a lens 1. 

[0071] In the above, although related to the format of a strobe lighting system, such stroboscope light, 
the natural light, an image sensor output, and a light-receiving integral wave are collectively shown in 
drawing 7 , and the 4th operation gestalt of the still newer control approach is explained. 
[0072] In drawing 7 , (Y) is the light-receiving integral wave which integrated with the light-receiving 
signal of the stroboscope light sensing portion 62, and in order to detect a light-receiving integral wave 
in case there is newly no stroboscope light, it is the example which prepared base integral period (**) 
which only the period of shutter speed Ta integrated with the output of the stroboscope light sensing 
portion 63. Similarly, the exposure threshold level (2) SL 2 integrates with the exposure EXA of only an 
exposure period. Moreover, it is the diaphragm value Fa, and EXA is an exposure in the case of shutter 
speed Ta, and is the same as that of EX31-EX36, and EXB is an exposure at the time of being closed 
down, and is the same as that of EX37. 

[0073] Moreover, in luminescence wave (V), EXS2 shows the amount of stroboscope luminescence in 
preliminary luminescence, and EXS3 shows the amount of stroboscope luminescence in this 
luminescence. Other waves are waves of the same fimction as the form which attached the same 
reference mark in drawing 6 . 

[0074] Suppose that the amount contributed to the image sensor output of stroboscope luminescence is 
expressed as an output level here. 

[0075] First, since AE property memory 51 shows the diaphragm closing property beforehand, the ratio 
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of an exposure EXA and an exposure EXB is easily obtained by extracting the diaphragm value Fa and 
detecting by the value detecting signal. Since this is indicated by JP,8-65570,A, detailed explanation is 
omitted. When a calculation result is made into an exposure EXB, the amount contributed YEXB of an 
image sensor output is YEXB=YL1 . x (EXB/EXA) 

It becomes. If the amoimt contributed to the image sensor output of exposure threshold level (1) is set to 
YTHl, since exposure of a preliminary photometry is contribution of the both sides of an exposure EXA 
and stroboscope luminescence, it will serve as YL2=YL1-I-YTH1. If the amount contributed to the image 
sensor output of exposure threshold level (2) is set to YTH2, since exposure of this exposure is 
contribution of the both sides of an exposure EXB and stroboscope luminescence, it will serve as 
YL3=YEXB+YTH2. By the way, if exposure threshold level (1) and (2) are set to THl and TH2, 
respectively, since it corresponds to the amount contributed to an image sensor, it is set to 
THl :TH2=YTH1 :YTH2. Therefore, since it will be set to YL3=YLN supposing it considers as the 
proper image sensor output YLN which controlled exposure threshold level (2) and defined the output 
signal YL3 beforehand, it is TH2=THlx (YTH2A^TH1). 
= THlx(YLN-YEXB)/(YL2-YLl) 

It becomes. Since all are known, THl, YLN, YEXB, and YL2 and YLl can compute the value of 
exposure threshold level (2), and if it is set as the exposure threshold level (2) of the stroboscope control 
circuit 61 through the stroboscope setting circuit 56 after computing this in the 2nd photometry 
processing circuit 55, the good photography of it with the so-called mix light, such as speed light 
photography in a twilight loan, will be attained. 

[0076] Although afterglow does not arise and it is necessarily completely uninfluential even if the 
luminescence stop signal after reaching threshold level is outputted, of course, although explained by the 
above explanation that exposure threshold level (1) and exposure threshold level (2) completely 
supported the image sensor output, the amount is extent which can be disregarded enough. However, if 
required, it cannot be overemphasized that what is necessary is just to amend. 
[0077] In addition, the time amount of stroboscope luminescence extracts the main point of this 
exposure control, it is extracted by time amount until it is short compared with exposure by a shutter etc. 
and reaches the exposure threshold level of stroboscope limiinescence, and does not ahnost have 
contribution of exposure, such as a shutter. Therefore, since the amount contributed of exposure 
threshold level and the stroboscope light to it corresponds, it is in the point which may completely 
compute an exposure independently. 

[0078] Moreover, in this exposure control, even if it changes the valuation plan of the image sensor 
output level YL, it cannot be overemphasized that the same control is completely possible. 
[0079] As mentioned above, although the case where the reflected hght of the stroboscope light fi'om the 
stroboscope light-emitting part 62 was detected by the stroboscope hght sensing portion 63 was 
described, it cannot be overemphasized that the image pick-up equipment which becomes this invention 
is not restricted to this. 

[0080] Drawing 8 is 4th operation gestalt which shows the modification in that case. In drawing 8 , 64 is 
the amount detector of stroboscope luminescence, and other components are components of the same 
fimction as the same reference mark component shown in drawin g 5 , 
[0081] The stroboscope luminescence detector 64 detects the amount of luminescence of the 
stroboscope light-emitting part 62, it may adjoin a Ught-emitting part, for example, may shine, may 
install a detector, it may constitute it so fliat the amount of stroboscope limiinescence may be obtained 
fi-om the output signal, and the operation gestalt mentioned later for details explains it. 
[0082] Thus, in the actuating signal wave of drawing 7 in the 3rd operation gestalt shown in drawing 5 , 
the actuation in the constituted image pick-up equipment corresponds, when wave-level SLl in light- 
receiving integral wave (Y) is set to 0. Therefore, since a control action becomes the same, explanation 
is omitted. 

[0083] However, although proper preliminary luminescence is attained with the 3rd operation gestalt 
shown in drawing 5 according to a photographic subject since the stroboscope control circuit 61 has 
detected the reflected light fi-om a photographic subject, it does not become such with the 4th operation 
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gestalt shown in drawing 8 . 

[0084] Therefore, what is necessary is just to perform again retry which adjusts the amount of 
luminescence through the 1st photometry processing circuit, when there is no amount contributed to the 
image sensor output of prehminary luminescence in a proper value. That is, to lower exposure threshold 
level (1), when the image sensor output level YL2 is exaggerated, and when it is an undershirt, to 
measure the strength of the Hght in a reserve by raising, and what is necessary is just made to control 
this exposure. Of course, it is the design top need to make it a setup which assumed the standard 
reflection factor (about 17%) of the distance suitable for the guide number of a strobe lighting system 6 
in this first exposure. 

[0085] Next, the concrete operation gestalt of a strobe lighting system 6 is explained to a detail. Drawing 
9 is the block diagram of an intemal configuration showing one operation gestalt of the strobe lighting 
system 6 mentioned above. 61 1 is the amount control circuit of luminescence, and is equivalent to the 
stroboscope control circuit 61. As for the discharge tube (arc tube) and 622, 621 is [ a current cutoff 
circuit and 623 ] high-pressure impression circuits, and these are equivalent to the stroboscope light- 
emitting part 62. 641 is a current detecting element, 642 is an integrating circuit, and these are 
equivalent to the amoimt detector 64 of stroboscope luminescence. And the luminescence initiation 
pulse which (**) makes start luminescence of the discharge tube 621, and (**) are the amount 
adjustment signals of luminescence which change exposure threshold level, and these are inputted into 
the amount control circuit 611 of luminescence. 

[0086] When luminescence initiation pulse (**) is inputted, the amount equalization circuit 61 1 of 
luminescence makes luminescence of the discharge tube 621 start by the high-pressure impression 
circuit 623. Then, an integrating circuit 642 is integrated with the output signal of the current detecting 
element 641, and if this amount of integrals reaches to the level corresponding to the exposure threshold 
level (2) given by amount adjustment signal of luminescence (**), by the current cutoff circuit 622, the 
amount control circuit 611 of luminescence will intercept the current of the discharge tube 621, and will 
stop luminescence. 

[0087] It carries out for coming and control which detects the amount of luminescence without using a 
stroboscope light sensing portion is realized. 

[0088] Drawing 10 shows other operation gestalten of a strobe Ughting system 6. In this operation 
gestalt, 643 is a quantity of light detector and is a component which constitutes the amount detector of 
stroboscope limiinescence. Other components are components of the same function as the component 
which attached the same reference mark in the operation gestalt shown in drawing 9 . 
[0089] The quantity of light detector 643 is the photosensor which adjoined the discharge tube 621 and 
was installed, and detects the discharge intensity of light. 

[0090] And if luminescence initiation pulse (**) is inputted and the discharge tube 621 starts 
luminescence, like the operation gestalt shown in drawing 9 , the output signal of the quantity of light 
detector 643 will find the integral by the integrating circuit 642, and will increase. If an integral value 
increases to the value equivalent to the exposure threshold level (2) given by amount adjustment signal 
of luminescence (**), the amount control circuit 61 1 of luminescence will stop luminescence, and will 
control the amount of luminescence by the current cutoff circuit 622. 

[0091] Although the operation gestalt shown in drawing 9 is the configuration of presuming the amount 
of luminescence according to the discharge current of the discharge tube 621 and the operation gestalt 
shown in drawing 10 was considered as the configuration which calculates the amovmt of luminescence 
by the luminescence light of the discharge tube 621 Of course, it cannot be overemphasized that applied 
voltage can also be detected and it can carry out if needed by, equipping the body side of the reflecting 
mirror of the discharge tube 621, or reducing sensibility of a detector 643 with a filter etc., either. 
[ seasoning quantity of light presimiption ] [ installing the quantity of light detector 643 in the interior of 
the discharge tube 621 ] 

[0092] By the way, to say nothing of only a required count performing photometry actuation like 
animation photography in still picture photography, when especially preliminary luminescence performs 
stroboscope control, of course, it is needless to say [ the above operation gestalt ], although it came as 
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what divides into animation photography and still picture photography, and measures the strength of the 
light in animation photography that highly precise stroboscope exposure can be performed by still 
picture photography of abundance. Since especially this can perform trial picking of a photographic 
subject simple, without carrying out actuation of diaphragm closing etc. when the still picture 
photography function is added to the image sensor itself, and it is abundance, it is because immediate 
photometry actuation is attained and processing by animation photography becomes sufficiently possible 
by processing by still picture photography like animation photography. 

[0093] In addition, since the fimction of drawing propers, such as a setup of depth of field, is required 
even if the closing motion function of a shutter is added to the image sensor itself in this way, the 
diaphragm 2 is indispensable in exposure control of image pick-up equipment, and needed 
constitutionally. Therefore, it cannot be overemphasized that it is required for the specific diaphragm 
value before stroboscope luminescence to make it control to set up a diaphragm etc. 
[0094] 

[Effect of the Invention] As mentioned above, according to this invention, in the image pick-up 
equipment which reconciled animation photography and still picture photography using the diaphragm 
used with a general-purpose video camera, it is cheap and stroboscope exposure with a high precision 
can be reahzed. 



[Translation done.] 
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Lit:: fc ^i^fcf sm^K, 

mm^\y'^Mz^Wi-th-^^m^^^t^mx.. mim 

^ X h o :f^Mmizm tfzmizm^L. mns^^mm^^ 
v-^ •■/ mm^^b i,zx Kimmmmcomtammi: 
^if'ox^±mmtiimithmcr)]y u -xmm^i,z%dm±w 
^^nozb^mLb-t^mwmw:. 

iitib # izmti^^mm^^irimm^i^iib^ibiytit: 

mi,z^wLxmtixh\:3^<7)^^no:ib^mwLb't 

mm^6 ] Alt Lfzye^m^^m^m^^mmm^ 
b, :i(Dmmm'f^<7)xm^&^mm-t^m^fS:b. 
mmim^<7)iii:fjm^i'^^mmLxms/j:mmm^- 



b ^^mm^m bizx^xmiam^no zb^zx<om 
mmmRz/m±mmmi'^mi,zi- h m.mmm. \.zii\^x. 

ai^si:. :i<r>wm.m^m>]i!,-nm^bx\^^y=yB 

)v Y b (r>imxmtix vn7fsaM^^mm-th%m^ 
^b. mmmM<r>w§x'mmm^^^m.^\^x^m 
mt^% 1 (rimmm^WLb . m±mmm.<r>^xim 

b . mtmim=t<^mm.m^^-^f,zx 
^i^\i^-t^mm.mm^^vm^^$kbimir. luta^i 
(^y^mm^mzx 5 x h D;K^3^-cii'c.^ii.siajr<o 
m 1 cr>m^m^\y'<-Mz^-^\ ^x mrisjs 2 ^osiTiifjffli^ 

[ it*js 7 ] mim 6}zi5\^x. Miaig 1 o^sw* 

mzX^X ho-m^cr)j^i:Biriem2^7)^3t$W^I5 

{±. muxhu^^<^mLzmm.i>zm-^\,^fzwt^^m\i!ii- 
^^im^^hzb^mkb-r^m^w.. ' 
[if^i 1 1 nFf-i^-^^y-!^m^imz.xm±mmit^ 

X., wMi^^-y-^mmbm^^b-^^mWi^muzx 

ttl^Si:. ^i0^3ti:m¥S^ai:>3m^tXU-y;/3 
Y bcoimx-mi^ V U7t'cr>m(A^Um^hUm^ 

^b. mmw^cr>imx-mdmmwin^Wi^vx^m 

m-ttm 1 (r>%mm^mb . sf itHJi«co«®T'fiiB 
um^^im.^'Lx%mm^h^2<^%mm^fi 

$:t^aif-2.««ft-^l^^l'«ltil#Si:S:^{t. luteal 

cr>mmm^mzx h x vm-^m^x'^t^ixhm^x'cr) 
m 1 c7)m.mm^\y«Mzm'^\> ^x mssm 2 <D^mm^ 

[i9«Ji 1 2 3 if^js 1 u'iJv^T , ffie^ 1 <r>wm\ 
m^m^zx hxv d;!^^^^)^-^. 2 (^mmm 
^mzx hxY nin^^cry^b xmm[^mm<^m 
wmim^si^^^zb^w&Lb't^wmm^. 
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imtm 1 4 ] 1 1 tctji^T . mmmtmkta^ 

mii . Mf ex h n rf^cDSBBtet^RIt^^ ^tti-r I. ^ i: tc 
[00 0 1] 

[0002] 

mmii. mm. wpmiss 9 -19457 5#^^wa 
m$iir^^^xoi>z^ mimm^'itxm±m(7)m^^ 

7%Am^im\'^xa^)ucom^ii,zx Kf^ttzm^ty^A 

[0 0 0 3] Zcr,i:o^j:m^<ommmii. 7C^. 
•C»f^$-frS^:i:$'liLiaLT*3i5-f, -tco^tri^t. MM 

[00,04] is-oT, mn^i. mmm^''f:t:^j<^cr>x 
d^mmmx'iiwmLr.zi o^d:mmtm±mcomm 

tfi. mbiimizmmmmmm^m^j:m.mi'>^-y 

[ 0 0 0 5 ] C:cD;SS:K^Lrjl^iO»B«Mffl£7)g?o 

a*\ WM¥8 - 6 5 5 7 0 ^^^mi.zim$tix v . 

[0006] f?ihMiO«« 

mxmm Lx^^fztt com ^mam-i^m^ ^:^mm 
m L . mmmzmmm'i'^mm 1 n(r>y;uy u-j^m^ 

[0007] ;icox o^j:m^m^mmm\^f^^^y 



T^mizm^LXob-r^m^ii. wmLfzXo^z. 

cosHfc^s. ^zx\ z<^^^^tifzmmmm.xii>- 

. [0008] zcomi^m^. m 1 1 MJ^m 1 2 s-^v^t 
i^Hj-rs. 01 Hcfcv^T. (A) {i^oo^te. 

( B ) tii^ 'J -xm ( H^^) 

mmm^fi: -iy^-^^ymccD-^y^bm^ ttim 
-^iz. mmcom^immccDizmk-t^mm^vi^xx'- 

SbO, :ico^-^ s.y:XX'CCD-iz yv'(^mtiimm*mT 

■t^. (D) liCCD-^y^im^i-'^-yl^m^-t^fz 

a^cotf # m uvi-xx'h 0 . mxi,i^\-^ u^ji^^^mti^m 
fi^S:^•rsa:l3I^^^v^x■c'^> 0 . siBjio/iJ6ic#7 ^• 

wPF^rKSiJ-rSS-f-^rV 1 . V 2-OJ; 3 t=#jDLT 

[0009] 5fe-r. »HliaJW0(±. a^cO;^^7i:PI 
m^taUVUX (D) tcj;^m-?i^^-y^i:ig?0 

[0010] zcr)mm^tiimmi,zti\,^xii. n*)mF a 

b>-^-yi?m&Ta.xm:h^tL^MtiiARXl , EX 2 
• • -^^^^ ^ . c: coffltc J; 0 , S^f^iOB^l. ? *JJi«-C'^ 
SO-C. »±fflSSJiJtci3V^T{S»lHfill^«0SSai»EX 

1 , E X 2 • • ^xn±mmmmco^iiiA^^>ibx 

m±mw^iimyu-j>^m^iiiLX'h^(ox'm± 
mmmx'iimmi^^^b^j:*). ^<DtzMz. wihaa^ 

T'{i. mn. K)H«,^T-Olltfi*602fg£7)Sltil*2--^i. 
■2). C:cOSll}*^EX5 (=EX5a + EX5b+EX 
5c) Xttc^. Z<r)Xo\z. m\i!,m.ifi^<-JSm^j:^\,z 
(i:, ff § ttj UVVX ( D ) J: S v--r >y ^mm L 

fzmm&E X5ab. y < ~)VYm^(^^f^n-&X'no 

^ai*E X 5 b t , O iOH^B^HSrfiJffl U;t:lim4E 
X 5 c 1 1 J: 0^«cc7)Sia}»E X 5 . L*-L, ^ 

ffitcg-rs >-r V 9nw>^¥<:'^^<r>x\ m\^x\^h^\/^ 

[ 0 0 1 1 ] -S-Jl-C. »±MJS:^c^*gOffl^^4&^»B 

.1.. 

[0 0 12] 012tt>V^T. {A) im'O^Th 
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0. zc7)mx'i,m'omFh<r>m^^^-Lx\'^^: (b) 

x :5'>'NVL';^ , ( F ) itmwvu:^. ( G ) (±f§ai 

fzibiz^y ^ 1 1 , VI 2- 
tLXTnLX^-i^, 

[ 0 0 1 3 ] 01 1 izTikLtimmt mmi>z. ^-r. mm 

(A) izxhmii!,mmt^mmv^j:*<i^mim'F± 
tfzmm^^thmm^mm-r^. ^co^i-^o. m^t>^ 

^>/:J'i^lS-C#*I.SaiMS:EXl 1, EX12--C^ 

[0 0 14] ^(Dmmmtiimmi,zti\,^xii. r^offiFb 

ti^^-y^'a[«Tb-C^*7$it|.|iaiMEXl 1, EX 

x'h h <r>x\, ifitBstutcfc ^TJiKjaa^e^isaiiE 

X 1 1 , EX 1 2"-fc»'^V^Tflitaa^fflc7)|im»Sr 

K^^tJjL. t?±B^i:^■c'(il^T7^'-A<J;^£^L■r••^)-l. 
a L^v! ct 3 , m3twmx'\iwm^x'<r>KW,*.<r> 2 
[ 0 0 1 5 1 c<7) i 3 Lxi^±m^m<^m\mmi 

vlOJ»-^{i. 01 ic^fl^iJtJt^T. »Mti^ 

•Cc7)m^v-\'-y^iISTb5:^< LT^ "^mi^^ 
•ii-. HtBMEX l 1. EXl 2-"5:^^^< LTV^I,. .1 

1 S\,i:i^-^j:<X^ts. •t^t>1i>. S^A'«y:J'^raSrM<iS 

[0016] CKTjffitjhiiJft^^mti. I10fc^-r ct 0 

1, z^ y^-jUVVlA comh K) Xt2 *) iMMmmLX>- 

tf&tiJLB§^!t'{t, Jf#l±iLvNVPX (G) t,zi.y)±^ 
Ji$*i^«^2-Jf#ffi-rc:i:t:iJ:'9EXl S-j^-fSai 

l:^^fs, ^<7):^cA6t;, n^a)mmi.zm-thmsiii*)^ 

[ 0 0 1 7 ] Cico J; 9 ^WBSI^SElii: ^ihBJi^Sffi 

[0 0 18] ^iD, .rcOfie^^S-CtgiStTV^SJ: 3 

aij^L. ^<^mxm±m<^m^>>m\3iS6co'y^ y^mm 



m^mm-i>xoi,zLx\'^^. 
[0019] zcr)X 0 ^^^tLfzm^coWimusiz 

[0020] 

0:-$titzmwmmi>zis\,^xi>. mmws^Tcr>$mk\>^o 

mSS.i3^^^tiX\'^^\.^]^T$>^, 

[0021 ] ■t^j:hib. mkcoi&^^tLfzmimmn. 
mmmmx-com^'^mz Lxm±m!m(^mtii^mm-t 
mmimimm lx v ^i, cor, m^i^m^trnm-cco 
mm'^m^j:m^t^xh^z t ^ MSt txm^^tix 
i^^, ^ff)fc>b. immcomMmzM-ti>^x'ii. 

[0022] ^ <7) i 3 ^iS.^^XV)y 

imx'<7>^tiimmijmti. aito^-f/PATi^^^fcji^ 

[0023] t^oT, *I^BJi7)e«){i, iSHS^tftih 

[0024] ^^mc^mcosmii , h n*:^a 
mi^cottmmLxm¥i^^m.m-t?>ztm't^x . 
o^m&mmt:imti>ztiz$>&. 

[0025] 

-i.i!l3t*-e«>'>T tX hu:iiiJVUX^^^-t^WiizM 

tcjD(t-i.xjt^,ft^t mmcom^t:^^Lxxh\=iii( 
mmtz^trm^-t^iji. ^(Dttiza. ^±mmtinz 

X b a .to NVi-x t pfi LT iii::'] t <! c i 0 , ^jS 
[0026] 

m^^xmm-r^. mm, *^Bfl{::=sr€.m^s«^^i 
<r>mm&w^t:7r:-tyx3^y^mx'hh. mnziy\^x. i 

fiS: 3 1 y ^|gttlllS&, 4 0 2liiii:tJ^^. 
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[0027] w^mzuyx 1 tm*) 2 i:m:mLm^ 
3 izxm Lfz^^miz z x-m^m^iz^m t xft-f-ja 

«^fi#srj!fiM«fSTfc & N T s ciT^m<Dmim-^iz 

0 1 &ssai$ijpiiis&5tcai;»3-ri., 

[0028] K)lia^TWKffi$<J»{i. @£B$iJffll0iS 5 
tcfev^T. c:om#Mffi^4 0 1 i,zm-:S\>^XWfi^-f -y 

^xb--K$ijpfi-t3 0 1 bmm.Mmm^2 o i s:^ 

[0029] t§i±B«]^-C'OStilS'JfflIT'{±, 5fe-r, 

2«fr3 0ffi^«?om[5ig&2 i*-A.ai:»3$a-s.«?offi^ 

ttHi-^2O2t-J;0?^ait, Z<7)mK>mmtiim^2 0 2 

tt^iRtoi., mz. »)Ma»rcr)i8ai$ijffliT'WJt;t«? 

^*>^>«^ i/A- -y^Xb- KMffltfi^3 0 1 iOv-v y ^ 

xb- H^raMIHi&;S"f S:^j5^S:^-rsc:i:fcJ; 0^ 

<7immm/mw^^s-6 3 5 7 o-^d^fstciEttsaTv^ 

[00 30] 6}iXbD4<^a-CS.O, 6 2<i.lc7)Xh 
D--i<^S6«0X>o4<5BKSP. 6 3JiXho;J<s^(:J: 

SC. 6 1 {4X b n.-i<$iJffllllISS, 6 0 1 MX h ad<>'NVPX 

[ 0 0 3 1 ] X h o,-if$iJfflI|IIg§6 1 {±, X b n;tO t;l^X 

7fegP6 21CJ; ^m^^m^^^xwmnf^^mm-t^tm 
mizxvuiii^mesx^^cm^mm. -t^h-h. ^ 

XU-yi^a/Ur lizm Lfz^ h MX Y Vl^^WeM 6 2 

[00-32] z<r>xvu^Mm^neibxvxiiYs^ 

a56 2 i:Xhn;lfS3^6 3{i, Elrli, 3i--hXl-n;lf 

im&Lx\^h. 

[0033] z</)mtmmx'(m±mmcr>n\m^ 

X'm\^hixx\^h^=^i^-t'-/-^^m\^tzn\mwj^t 

h^iri^^mm-Hmmt^-^xx^^. m-yx. zcomm 
mmi^za^^xim^coxhxjTfMiiium^noi}-. z<r> 

dStt}$iJffllllS&5^«!l^^ia2 ^fflt^^TPWC 
[0 0 341 02t*5V^-C. {^-D \i.m^^W^)V 



X. (H) imwvvx. ( I ) imt^wovx. 

(J) {4XhD;}<yNVPX-e*^. m.*) (A) l:*5l^T. 
Fa, Fb. Fd(4a^O^0ffi$:^-r, ^coi&co^m 
{4. lai lfcS^Uv:|SI-^S§4*#$-#t^«JKi:|5|-<ll 

[ 0 0 3 5 ] l^H , ^aiSiJfflllllSS 5*W*W#4 0 1 

at^0ffl«?tB«^2 0 2izm^K^ximm^Th^ 
zbimtnL. ^cr>m^. xYuit'^^'^iii^mtm'&L 

Jt«^tc«4. .rc7)liai$ijfflltll8&5{4, |gOIB»[B]8l2 2 
tcj; OgJO 2co^0»^i^0flF acoMciSS-T'l.. 
Zlx\i. B:<^htiX\,^^Xo\>z. mif^#tt<^^- 
bxho^-Cii, ^co^$ffltc^LT. y^oVM.mm'E 

m.<^m'^'km'&Lxw.m^h<r>tmkX'hh. zmm 

o;H-$flfflI[ElS§6 1 {4^ OffiF a tiJV%TSiijiiS£0^ 
t)<^£^1xX\-^^hcr)tLX\^h. 
[0036] ^fc, iStfi^JWHIS&Sti^OfiSrFatCiS 

vrijuT/l^-CX hD;Kfl6ffl<^)f J^AS)S:A:?3 LTX bo 

[0037] C:t7)J:3^ift^4mtc:t5V^T. U-'J 
-Xffl7*JffliS^T.^J*-&{4. 3iaiSiiiWllIK5J4^^i^->r 
•y^lBI6[llE§3 1fc^0IE«JlIISS2 2^ig»j$iJffllL, « 

j^^NVPx (H) sm«#^^iU^v^x ( i ) ^^iiLtzm 
izxhu^Tsj^vx (J) ^\^^-thtmzm.K>mmJvv 

X (B-l ) i^fiLXXhxn^^m^iimo 

[0038] zzx\ y -(}VJ^A>''Vcr>y^—:^)vyv 

-Vi^^ -y ^^VyX=y^ -y ^SrfflV^THaiSrfTa i: % 

<r>i^^^y^ <7:imm^\.zn t t . *5M3-c« . 

3 <r>%m&mVM<r)9 U T Srff 3 nVPX ( H ) S 
>,^(4t*#ajt^NVPX ( I ) c7)»Titf**^MB^K)#t^>!^l6 

L. m.'o^m.(mmmmi^^zn^\^x\^h. ^^tz 

[00 39] ^te. El2tt,^L-CV->4J:3l::. «?'5 2 
<^^<nmmty^ )VJ^Ajiyi,Z^-^fLX\-^hm.^<D 

m^^VUX ,( B - 1 ) COtB^J [SlBttCX h a ;Jfy WUX ^ 

[0040] tfz. m2X'im^uiw<ji'X (d 

MKmt^^S-ar-Cv^ ZiHi. sEiH^NVPX (H) 
•C+^-Cfc -S C: i: {4* a * -Ct ^ V \ 

[ 0 0 4 1 ] 01 u^^vth 1 (omtmmizioif 

|,Xho;J<Sai$iJffll$-4'C^t L^ctftf^^iaS S-#BlfC 
IttBH-r-l.. ia3tCi>V^T. (K) {Iteit^NVI^X, (L) 
Hmt tU L-''?/PX. ( M ) {4X> n^/V]^XTh 0 . 

( N ) {4x htj^^^m 2<rmmm. ( o > {4x h 
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D+cs7fcgp (63) f}-^'^<^m-^^xhatmmm^e i 

[ 0 0 4 2 3 V>i , X h Ujf.niVX ( M ) ifimmm^ 5 
*>(i,Xbn;J<JIS6tA^J§nSi:. X ^od^*JfflI|HIS8 

6 1 {iX h n,tC^3Kgp 6 2 Sr»JK$^i:^ . XV n,t'$W 
0886 Iti, 1*^i:*|s*^'?>cORS=r?t$->?.bc?.t'«^6 3 

^Wfm^(o) (T) (-) •c^-t®ai»xu>ys^3;n« 

tc»L/c'5r^>{f. (P) ^^^LT^^t^ 

ff±$-ar^. ^<^i.o\>z\^Xi:-YXYuimm^-^-J 

[0043] .1 c rti, 03 x:\tmemS' ( n ) t^vn 

i5V^Ti>3*^fc*\ Xba;K>'NVt^X (M) |«lB$fcig? •) 

PBis^Nvi'X (iii^*^B&) ^)!i,-f]\^xi^mm\z\mt><r> 

[0 0 44] =5rfe, xhCJ^lfcO^Bf^hfr^OcoWlltc 

't^^tc i ?.i8ai t 0 mm^zi.hm'di,(rm-)i<^m,d!,<r> 

[004 5] HajiXlz-yv-a/PK (~) 

ti. ^had<^«6t;*3VJTi=-a6K^$^tTv^^7b^\ a 

«s-?3comK-^ft-^35aa[5is&4c7)tiiiss.Dtm'3 2co 

Sr^^LT. «gt9ffi (A) SrftllOffl, 0iJi.«MOFbT 
MiE^ai fc =5r.|. ct d ISaiSiJffli|HlK4 -C^^LT t J: v'^^ 

ki,iomx'hh. 

[0 04 6] JXt', Sfcfciax^-yv-a;!^^ (Z.) , "T^ 
i^*> . @JSK«tcW-r 2 cOHMJB® ^04 ^#BS L 

[ 0 0 4 7 ] 04 tCfcl^T . 4 1 anr^tglB^T'S) 0 , 

[ 0 0 4 8 ] , mjtmmmi vw^^ja xm-^m 
a Ltz^imy -< xt,m'& ux^x -2. <r>x\ x-^h 

{tS/NJr«<«tj*-r-SC:i:A*ai:ixS. L*-L. Xh 



\>zX'^xm.±mt)mm:^ix^<^x\ ^«nw.'mii^<r)^ 
m^AKDmrnmi-H, tt^. ^(^tsf^^x]^ 

mimcr)m^m:9i^Ti,mzmB^h z t 

[0049] ^C0iglijg(7)tj]0#;t{i, #KjS>i.v^{i— 

anai Lfzmi,zmtii&T^&x'$) h^t tmm l/c t # . 
^\iimmm(Dnm:-^^hfz^<^i'm^x'<7m^x'm 

[ 0 0 5 0 ] H5{i. "fmmX'Xhviiii^-tHA^Um 

•t tms <r>^mm.t:7TiLx\yt. mi ^zi5\^x^ 52 

0fii^ti5m-^2 0 2t>hm.K) 2im^^xm.mcm,B,^ix 
rzm.^m. ( WM¥8 - 6 5 5 7 0 ^<^m ) t mm(^m 
msmizi ^m^cr>mzn±mmm<7)tzib<7)^K>^tiim 

[005 1 ] 5 4 tilS 1 c7)a!l3B!ia[l]K-C-^fitS!l^t: J: 

h^in^K 5 5iit^2<7)mti!mmmx':m^izx 
^mm^nd. 5 6i±xhu:^m.^m^X'hK). mKo 
mymmm^ 5 4 i: ^ 2 ^mmkmmm 5 5 <7)>im^^ 
9i:&izLxxhn:nmm.6(7)^^!mm^nd , 

[0052] 5 3{i:ISiil:5'-^ 5 yifmmm^X'h *) . S 

0 wissaiswdiss 5 2 . m 1 oaiMaisiK 5 4 , is 

2 cOi33fe5!iSlsIfiS 5 5., X h a #"$iJfflI|llS& 5 6 S: U - 
XfflX>f >y^ 7 £7) h U ;<f-«^S-7Etc^JP-r 1. . 

[0053] ^(7)m<7)m^wmii. m4XMmLfzm2 
cr>mimmi,zi5\.^xm-mm^^:H Lxmm bfzm^ 
mmt m-mm^^m^wmx'h -a , • 
[ 0 0 5 4 ] c iom 3 <^mtmB<^mi¥^m e tc^-r^ 
mm^mmLxarizmm-t^. 

[00 5 5 ] 06lci>V'>-C, {Q) immJVUX^ 

( R ) im^muvi^x. ( s ) it^mmmm^fvu 

X. (T) {i^ffia!l3tX!MO^ra&^LTV^^, (U) 

im^mmmcox hvi&mann o mtam^^JvuxT 

m2lZ7r:LfzXh\:i^^JVUX (J) tm^X'h 
I. ( V ) {±X h C74<-|ra56 2 <^%7KjS?^T-S) O . 

( h ) ii^m^<7)^m. (^) {iS!±}ffl^7t>^v^^ 
( u ) J: €,*5BtO&?^T'S>^ . (O) iix h n.-j<S 
3ta56 3T-S3\5Lfe3fe<^a^^?^Tfc •? . ^11^ 
( h) aV*^ (^) -C'S3tUf^3te*;*^'«33-§tT.TV^ 

'fcfc. i^fiiai^sMra (T) X'^ym-^'&m 
[0056] tfz. msxiitmLfzmi^tmm^z. 

(U) co||tB»xp--y>-3;Ub' ( 1 ) . (^)comiiim. 

xu-yi^afuv (2) a. ^ti^ti^mmtn . *iiaj<o 



[0 0 5 7] (.x).immm^3cotiitim-^-i^<f\^i7fi 

[0058] ZZX\ tii:)jm^\y^fl'Y L 3 <7DfflMT{± 

;^ (Q) ^^i3v^Tml7>f-;^^'^E3I (*) i:^2 7>f . 

[0059] ^ixii. mzi^jrcomj^x-mmmm^'^d 

Thm^Lx\^i>xoi,z^ mmm^ximn 2 nm-^ 
^ti!,Lin^\ m±mmmi 1 nm^mb^n'oxm 

[ p 0 6 0 ] ^«a!ipfC'iosai*x^ y 

h71^K ( 1 ) ( 'J ) tcj; D-¥-;i?t;^hnd<"c7)IStti;^)^'YL 
2cr)\A^l-<)Vt^hi)K C:fD£li;bK;I^YL2*iMiE 
<7)V-^;U-CS) -? ^ i: t T t . *Saif cOX -y 3 H 
T'*>^^ai*xi/-yi^3;l-b' (3f ) coK;l^^|5l— ft 

^distit'^-r. 2^§i:■ri.^^^s^&^■a^)•i>it^^•r<,^ 
■^y^<Dy-^ ')-^'y'^uyi^ifihhtzmzmz2m 

, [ 0 0 6 1 ] H 5 mm 6l,Zi6\,^X, ^i6fi^*'fSfg4 
0 l'^mim\iim^2 0 2mbt-h^hU7t^l,zJ::^m 

iii^'^7d::bt:mmLtimmmmmmmm5 2it. 
mmwsmm22iz2: 2co«?g'3«s:xha;}fiia 
e<o^mzmttzmK>mizm^-th. 

[ 0 0 6 2 ] -e^Of*, UV-XSax^ -y^HzXOz^^r 

•y^^'svux (B) i}(x:fj$ii^b. ^±mmmco^tm 

com^T-i$^miunLx^mmt/tco'^Mmt:nomi 
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(S) ^tli:^3;&-ii:wXha;KISBtaP6 2(::i')Xha4^ 
[0063] Xhaiii^m^63cr>^^^i^m^ 

( 1 ) (.0) izmLfz^b^miULfzxhxi :fMmm^ 

6 1 ?63K*P±fi-f-2:til^l LTX Knd?«3ta56 2<0 

[0 064] -e^of*, xho4<icj;-g>sai*=fT-?fc<*:io 

7 ^ -/UH V 5 £0:5' 5 y^'xcommm'f 3 cotaijm^ 

UKMiYh2Xh^i3K Zcr)m^l'^JV'YL2^mi 

com^^mmsi 5 a ifm^-fh , c: am^v^ivY l 2 

04«i, smaxi^-y >-3;UF ( 1 ) ( 'J ) ■c^*-l>x 

'ji'm ( o ) § bwm=t^-h ( X ) \mmvx 

[0065] -e^f. ^2£Oii!l^5aaiIIS§5 5T14, tiJ 
:tlfi#K;l^Y L 2 iimm^-^J:V'<.Mzn tT fc'iTJgJK 

oi/'^/p*-, -r^^b^.^fissoTt-eoYKyi-aji^jt (^j 

XM. =YLN/YL2. C:C:-C'YLN=jSjEa«5g^ 

ffi:'? ) S:»ai \^fzmz , ^sgffifiosiaifix 1^ >y 3 ;i' h 

(2) (7 ) c0K;^*Mai*xi/>y>'3;l^K ( 1 ) 

( y ) COY i-^;i^m:'iJt^v:{t^ U/^mtc. i ^rSl^aj 
t<^f^i^t!S«**ffiT-r-S^ (1/2^) fe'{tjEt::*:# 
<i5^L., C:n.SrXhn;KiS^llIS§.5 6«:3lt.TXhn 

[0066] i£Oj;^tciS^-r-?.<li:tcJ:0. T^ffiffiUl 

[ 0 0 6 7 ] :5:*3. mmimx'Mimr^h%f£.\^ 

Effi*xi^-yi^3;Ph' (2) (7) <DU^)H^Wth 
i^cribLfztiK ^m. ■5r^tiliS4 IcotiS^Sr^^^L 

ss^^^fSfx uvi^ajuv Lx^mta 
[ 0 0 6 8 ] *>i.v^{4, "fmm^co^mfmmm^n 

'<;L'?rf L . LT ^> J; bUm 3 ^ T' t 

[0069] Htc. mmm^tiitf ( x > com^i^^^fi^b 

SiBJt!t**. ^i^U^)UX'i>J:\>^L. tt:^<^m!^'^i:> 
V). 

[ 0 0 7 0 ] ^^1(4. mmTtii:hcr>wmyf^i}^nx'h 
ti. wm(^tiitib^^m^mm<7)iiiti:f3nmMmLx\^ 

hfzisbXhh. ^Wi. ]yyXlbXha7ii^^^6 3t^ 

imi^^m< B:ft**S=Sr-S. cOT^ < itiB-r & >1 b 

^\ -^KMrn^-^^fzibizit. ]yyXl^MtXXhu 
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[ 0 0 7 i ] i^ui, ^hxnynmrncom^tx-mm-^iffc 

[0 0 7 2] laTtfcV^T, (Y) {iXha;K^SR6 

m'i^Ltz^-::^m^m^ ifu) irmftzMTib^. mm 

tC. ^ffiiXl^/y v-3;PH (2) SL2 i,IStiiW^<7)A 
iOliai»EXASra^L:!'ci;<7)-C'S>-S. EXAfi 
«g 0 ffi F a TJao <y ^'^J^T a CTii^-^cnmHiRX'h 
r>XEX3 I'-'EXS 6 tm—Xh*), EXBJiWflft 
7t«-&cJD||iii»T'S) -3 T E X 3 7 i; |5|--C'S> -g, , 
[0 0 7 3] (V) tCfcV^-rEXS2{± 

^ffii^3fe«OJ^<7)X b n Tfs^^ir^L ; E X S 3 ti* 

mii. mei,zii\.^xn~com'^M^^nLfzMi:.n-m 
m<7)^mx'hi>, 

[0075] 5fe-f , ^y>, AE!ifi±^ 

IHW-f-T'l^ffi-r ^ ; i: J: 0 SffiSE X A ^: ^ai»E X 
BCOitim^izn^tli) . C:tL{i#^^8 - 6 5 5 7 0 

^■&mt>zmiji^tix\>^h(7)Tmm'kmmim-t^. mm 

EXBJi 

YEXB=YL1 X (EXB/EXA) 

(Tjs^-^^^ Y T H 1 1 -r-s i: , ^fiiaii3tcosiaj{±ssai* 

E X A i: X h □ ;t?%7fe«0)R*<7)!S^T'S) S i)^^ 
YL2=YLH-YT.H1 

YL3=YEXB+YTH2 
b^6. bZ.^X\ EttiMXl^-y v-g/t-K (1) , 
(2) Srm-e'^lTHl , TU2fthh. 

TH 1 : TH2=YTH 1 : YTH2 

t^S, ta^oT, Sasaxb-yi^a/UH (2) $:$lJfflIL 

T ai:'3ft-^Y L 3 S:^i6^4?)/i3i!iEti«^^ ai:>3 Y L N 

YL3=YLN 
tti:^(r)X\ 

TH2=TH1X (YTH2/YTH1) 

=TH 1 X (YLN-YEXB) / (YL2-YL 1 ) 



i;^l>. THl, YLN, YEXB, YL2, YLKi 
UXifn^^X'hh(r>X\ m^SLXVyi^aJVY {2) <7) 

fasrmai-r-&^i:*^T-#. ztiim2comyt!>mm^5 

5 X-M-ta Li^fifc:^ h oHfiS^HIK 5 6 Srii tXX h n 
'i<$iJ1iPlllB§ 6 1 coHtBixi/ -y 3 ;u K ( 2 ) trfS^f 

[0076] i^j.±commx\ mtam^^u >y 3 k 

( 1 ) ^umixi/ -y 3 ;u H ( 2 ) 

^<MfBLx\.^^tLxmmi-fztK am. xL--y>r3 

I'-g.SJKt'?)!.. L-A^U, ^^^g•C^)^^(i'ffliES^^f;i{i'i; 

[0077] ^fc, C:coStti$(Jffllc7)S,i[«. X ha^ll 
7t<:7)B#PHl*>'SgO ^--^ 'y ^^(C J; ■SSItUi;Jt^r^< , X 
b n-il'SBtiOEfchMX k -y 3 ^l- F ic^-t ^ * T'i7)B#ffi 

%(rmH-'jiifinm\^X\^h(^X\ ^<?fci{cgai»$:» 

[0 0 78] tfc. >ico^ai$ijfflitciov^Tt, 

ai;'3U"<./I^YLcOffPfiifi3^&^tT tife< |a]«c7)$iJW*^' 

[0079] liLh, Xhn;K^gP6 2*^^>tOXho,-l< 
^0^*f7t^X hD.K-S3feg|56 3 Xm^-th^-^m^ 
tzi)K ^W^<i,Zts:hmmmi. Zix\.zmt>ftts:\^Z):. 

[0080] lasti. -?-^^^W^^<?iJS:^-r^4<:0|| 
fifeJ^.«T'S> ^ . as life V , 6 4 tiX h □ if>.mtSL^ 

[0081 ] X hC?d<^mS6 4<i, X hn;i<^7t 

a56'2£7)i^3ta2r^ai-rsi>c7)-C'«>'9. mut. mt^ 
hmmm\,zxmmth, 

[0082] J: tcffi^$ix;^g«ilMt;t5»tl.i!> 

mi, I15tcs^-r^3<75||]f6?g,«(cfc{t^ll7£7)t!,^'^ft 
■^}fe?^l=fcUT\ S3t«^W^ (Y) •C-i7)jft^l/'<;l/S 
Ll*^0i:^-5;t«^tc:ffiS-r^. -?-<7)f>a6lC, $IJP<^ 

■ [ 0 0 8 3 ] ffl L . H 5 L?t^ 3 tfOlljit^^Tii, 
X h a;K$iJffllIlllS6 1 {±lfe¥#:*>i5>cOR*f3t2r^ai LT 

\.^h<r)x\ WM-wxzmyi^xmsfi^t^mtim^btiih 
if. mB\iZ7fiLtz^A(rmmmx'\t^<r>xo\,z\i-^j:h 

[0 0 84] ^(Dfcmz. 'fm^^<ow&mi-\i!,-^^co 
^^^imim,z^j:\^^i,zit. sjs. mi<r)wmm. 
^mm\:,xmM.^mm-^nim^muix\.^, -t 
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#WiSffi*xU--y>'3;L'K (1) $rTtt\ T>'y-T- 
[ 0 0 8 5 , ^ b D,1^-^a6 iOft#:6<j^:^Sfe?F^® 

1 1 li^^^mm^x'h 0 , X hr37t(mmmme 1 1 

ffis^i. « .6 2 1 ( .622 nmmm 

BrEK, 6 2 3«i»ffEntPlHl«ST'i5-:)T, dix^tiXh 
a*;^3ta56 2t=fflS-rS. 6 4 1 {i«»S[«!ttJSP. 6 4 

6 4icffla-r^« ^LT. (^) (±jw:w6 2 i<^^3te 
mmmm^ e 1 1 izx-n ^tit. 

[00861 Wtmilh^VV:^ ( 5- ) *>'A:tl i: . % 
3e»lfflfiIlIK6 1 1{±, iSffi9JjD|lIS&6 2 3fcJ: DJicm 

1 oai:bfi-^^a^i-[fiiss 6 4 2 -c-a^ l . toa^*** 

(2) {C^^JS5Lfc^'<^;UiT»rSi:, ^^SWUI 
iS6 1 1«, «S[jIBr[aISS6 2 2tJ:-3Tiftm^6 2 1 

[0 0 87] Clidtct-C. Xhn;lf^3ta5$-fiefflL.=5r 

[00881I110(S, a4^Sm6 cOflfetfO^ifiJg® 
Sr^LTV^S, ^:£7)|lifeJ^®JciJV'>r. 64 3{±3t»«i 

[0089] 7^»^aifi6 4 3 {i, 'sstm^e 2 1 t-l^ff 

[0 0 9 0] iLX. WtWiWVVX ( 5'") ^^'A^^l^ix 

xwMMs 2 i t\ H 9 ^z^-tmtm 

A^i.zx^xmt^ixxmvi-th. w^«**^7K4iBS 

. m^sv) t<zx-}X^-x.i^fihm\ii^x]y^vi^3)v\i 

( 2 ) tCffla-rSffiS-C'tiJlI-r.& i: , ^jfci:$iJPIllS§6 
1 Hi. mgSSSBflII»6 2 2KJ:-5T5l3te^ff±§-li-T 

[ 0 0 9 1 ] 09 \,z9hLfzmmmii. nmme 2 1 ct) 
WMMm.^zxn^-^^m.'&'thmmrh^ . m oic 



iom\i!,Lx%m.m^i,ztmLfz^ . 3t4i^ttisi6 4 3^ 

6 2 1 (DnrnzmMLtz 0 , igfB'g6 2 1 CORW 
^co-l^x -f -{itc^« t^c 0 . «iai^ 6 4 3 ff^m^^y 

[00923 1 i'E.-e. j.xh<?)^i(6®«i{i. ttaa^t 

\^x%fziiK ^m. m±mm^<,z}3\,^x<(^^w^mmfzi'r 
mmms^t nmizm^mf^in-^ xhx\'^ztiimot 
T't^< , mzf-m^mzji ox hat^mmino^ 
izii. nmcrm±mmmz^*)■mms^^xxhu:i'.mai*^ 
fix.h^t\i^mxhh. ifL{i. mzm^m^^w^z 
m±m^m^Hm^ixx\^hm^{,z. m^mmm<r> 
wnf^^^i.zmmzw.'mw<m\^j^^ifix%i,<nx. » 
mmm tmm\,z^ w&(r)K-o^mMimm^^ t tc 
•9 . mmm.mxcr>^mim]tmmBx<r>^x-\-^-^m 

btch^Lf^zi.^. 

[ 0 d 9 3 3 ^ri>, ;i<r>Xo izm^m'f-^mzi^-z -y ^ 

tb. xhuir.^^(^mcon^K)mizmKi^m^i-m 

[0094] 

mBb^-miL^^^zmmmazax-^x. 'mxnw.<r)n 

[0Biom#=5rgiBJ] 

[01 ] *?|BJtc^r-&»^S<7)?Sl<^^J^«l^^-r 
[02 ] a 1 tc^L;'c*56BJtc^.g.t8^aox hn;i< 
[03 3 01CS^t7t2|E5|BJtC^^a«^a5rXhad? 

mA'i^^m\,z^j:hm.^m.<r>^2<r>^mm^m- 
rvj^y^mx'h^, 

m3]z^%m^z^j:^mismm<7)^3(r>mmm'S:7^-t 

yn-y^^mx-h^. 

[ la 6 ] 0 5 tcs^ Lfz:^WMi,z^ hmmmmc^x hmii 
mmmmtztiif^ mi^m^mx-h ^ . 

[07 ] *^B3fc=5rl,aif6^Stt3{tSXho,if^ai$!I 

[08 3 *?|Bgtc;3:;S^^M«om4<O|ISfi0®^^-r 

:^o-yi?0T'3!>S<. 

[09 ] *^Bjfc35:^a«^a(cfc(tl>X h a.-if^ao 

[0103 *%BHfc=3r^Jg<^at=i3{t&X h o;J<iia 
Ofaco|ISS?^®^S^-r:/n-y:70-C'fci.; - 
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3 l--l:^v-\' y:5'IES!)lllSS. 5 l"-AE#14;'<q& 
V. 6 l-;^ho4f$i]fai|HlSS^ 6 2-Xhn^5|^gi5. 
•6 3-Xho;K^g|J, 2 0 l-igSOit#Jffllfi-t. 20 

ffliffi-^, 4 0 i-fi-^awfg. 4 0 2-ai:^3<&?. 
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